Large in the mind of the general surgeon practising in the tropics, and often in his memory, looms the spectre of intestinal obstruction; and rightly so, for in this disease as in no other, are met the forces of strangulation, sepsis, and the gravest of electrochemical disorganization and water deficiency; and judgment, instinct, and skill in full measure are required for the salvage of many such critically ill patients.
Intestinal obstruction has received the attention of many writers in temperate lands where many long series of case records, carefully analysed, form the groundwork of considerable knowledge on the subject. In the tropics, less has been recorded to date, but there have emerged patterns of the disease that differ in important ways from those we have come to accept. Such studies from Uganda (McAdam, 1961) and Rhodesia have established the different causes and results of treatment of the complex of illnesses that cause intestinal obstruction in those countries.
In west Africa, and particularly in western Nigeria, this is a disease quite different in its presentation from that seen either in east Africa or even Ghana, only 400 miles to the west, where, for example, volvulus of the sigmoid colon is a common illness affecting young people and caecocolic intussusception is scarcely met, while in Ibadan the former is a rarity and the latter the second commonest cause of obstruction.
One in every 35 operations carried out in the University Hospital, Ibadan, is performed for the relief of intestinal obstruction. These account for one in seven of all emergency admissions to the surgical and obstetric services of the hospital that require operation, and are the commonest abdominal cases 15] so admitted. About 100 such patients are admitted each year, so that they have given extensive experience ofthe condition in many ofits guises; caecocolic intussusception, ascaris obstruction, and obstruction probably following typhoid fever are the most unusual and instructive of these. The purpose of this survey is to record and analyse this vast amount of information in clinical terms, to uncover some of the patterns of the lesser known illnesses in the group, and thus possible pointers to improving the grave mortality attending the disease in the area concerned, a figure at present of one case in six.
Intestinal obstruction is a symptom of an exceedingly varied collection of illnesses, and is often very difficult to define; for example, most of the patients suffering from intussusception and some with ascaris obstruction in this series had diarrhoea, in spite of a substantial mechanical impedance to the bowel lumen in both; while the majority of those with perforation of the ileum without any such impedance, had complete intestinal obstruction, with vomiting, distension, constipation, and only slightly atypical pain. Indeed, the majority of these underwent laparotomy with a provisional diagnosis of mechanical obstruction.
Strangulated hernia reigns supreme among the causes of obstruction ( Fig. 1) as in most series, notably tropical ones; Ibadan departs from the pattern of these, however, in the large numbers of cases of intussusception seen, and the very small numbers of both volvulus of the large bowel and cancers giving rise to obstruction (Table I) .
Compared with series reported from north America and the United Kingdom, tropical reports show only a fraction of the incidence of cancer, and a much smaller incidence of obstruction due to adhesion. Obstruction of the large bowel alone occurred in just over 1 % of the present series, while in London (Savage, 1960) this figure was about 300, excluding strangulated hernia.
The age groups involved (Fig. 2) INGUINAL HERNIA Indirect inguinal hernia was more common than direct, especially on the right side. The site of strangulation was noted only in 32 of these patients, and was at the external and internal rings in equal numbers.
Fourteen of these patients died, though one had widespread pulmonary tuberculosis, and another, an infant, had a sickling crisis under anaesthesia. The main factor in morbidity and mortality was the duration of the illness; gangrene and mortality rose as each day passed, to a figure of 65% of patients admitted on and after the sixth day.
Direct inguinal hernia was not the benign inconvenience that is often described (Aird, 1957) but in Ibadan was the equivalent of the femoral hernia of the temperate lands; it occurred through a small orifice, with a sharp and firm edge, and the vague bulging of the conjoined tendon that is best treated with a truss was rarely seen: direct hernia was a vicious one, strangulating about half as readily as the indirect, and carrying a 50% chance of containing gangrenous bowel.
The femoral canal is in most Nigerians very efficiently blocked by a large lymph node (Davey, 1963) , which makes it impossible for a hernial sac to pass this way. The enlargement is non-specific, and follows the chronic sepsis of the exposed and constantly traumatized lower limb.
Umbilical hernia is very common indeed in children, but seems to be a self-limiting disease, scarcely seen in adolescence. Paraumbilical hernia is a rarity, possibly because of the fine muscular and aponeurotic development of the vast majority of active Nigerians.
The three internal hernias were into a paraduodenal fossa, through a hole in the mesentery of the terminal ileum, and into a paracaecal fossa. In all three the bowel was gangrenous, and the first patient only died due to portal vein and mesenteric artery thrombosis.
This series is analysed in detail elsewhere Ileocaecal intussusception occurred 16 times, and only in children under 2 years old. In its symptoms and progress this did not seem to be any different from its counterpart elsewhere, being an acute illness (Fig. 4) . A mass was felt in only four of these patients: all presented within eight days of onset of symptoms, and half before the fourth day: resection of bowel was necessary in 31 %, and mortality was 19%o.
All patients reporting after the fourth day needed resection, but the position of the apex had no relation either to resection or mortality, except that neither occurred if it had not passed the hepatic flexure. In contrast, therefore, to the caecocolic variety, duration of illness is the main factor in the outcome.
Jejunal and ileal intussusceptions were met with in small numbers. Caecocolic intussusception, first described in detail from Ibadan by Joly and Thomas (1954) , is the most fascinating disease of this series; it is seen almost exclusively in an area not greater than 100 miles across, in the centre of western Nigeria, and seen there in greater numbers than reported from anywhere else in the world.
It affected mainly young people (Fig. 3) . The symptoms (Fig. 4) were much less acute than those of ileocaecal intussusception, and the length of history varied from five hours to nine months, the average being 18 days.
Diagnosis became fairly certain with experience on clinical findings alone, especially the history; radiology was reserved for doubtful cases.
The three main differentials in diagnosis were dysentery, ascaris obstruction, and tuberculous peritonitis. Both the first two cause abdominal cramp and diarrhoea, and especially in children, if a mass is not palpable, decision can be difficult. Tuberculous peritonitis was only mimicked by intussusception of long standing.
The incidence of gangrene (seven cases, 9 %) rose steadily with the distance travelled by the intussusception (Fig. 5 ).
Mortality (four cases, 5 %) was confined to patients under 5 and over 40 years of age. Treatment was operative in all cases. There were only three recurrences, all in the same patient. One boy, between his twelfth and sixteenth years, had his intussusception reduced every September but one. Each time, his symptoms were admitted to have been preceded by substantial gastronomical excesses.
Experience in Ibadan with intussusception as a whole has confirmed the principle that the higher in the bowel it occurs, the more grave the illness, and the higher the mortality (Fig. 6 ). Caecocolic intussusception seems to be a different type of disease, with its benign nature and leisurely progress, carrying only a fraction of the severity and complications of the others.
AETIOLOGY Three intussusceptions were due to salmonella infection, two ileal and one colocolic; with the exception of one case, a 'sclerosing angioma' of the caecum, the cause or causes of the remainder were not obvious. Caecocolic intussusception in Ibadan is reviewed in detail elsewhere .
BANDS AND ADHESIONS
Giving rise to 46 cases of obstruction, these were the third commonest cause in the series, though a great deal less common than the first two. Two almost equal groups presented, those following surgery and those not doing so (Fig. 7) 'spontaneous' adhesion obstruction followed intra-peritoneal sepsis at childbirth. There was no proof of tuberculous infection in any but one patient, though this might well have been the cause of some of the more dense adhesions seen; tuberculosis is a common affliction in Nigeria, though it appears to select the respiratory and skeletal systems much more persistently than elsewhere. The baby of 11 days with numerous adhesions and gangrenous small bowel was thought to have had umbilical sepsis.
These causes leave unexplained at least four male patients with bands, and possibly some females with similar pathology. Experienced surgeons in west Africa not uncommonly meet with cases of purulent peritonitis for which no cause has been clear at operation, and where recovery has followed drainage alone. The cause of these has not been adequately investigated.
POST-OPERATIVE There were 25 patients, 14 female. Obstruction followed operation for strangulated hernia (7), obstetric and gynaecological conditions (5), peritonitis (4), intussusception (3), appendicitis (1), removal of colon (1), and unknown conditions (4). Thirteen of these were due to bands, attaching the small bowel to various parts of the parietes. Nine were due to local adhesions; of these, two were to the back of the wound, and in one the small bowel had been included in a stitch in the peritoneal layer. One case followed plastic peritonitis, and it was not possible to be certain if this was the result of a salpingo-oophorectomy four months previously.
The interval between operation and obstruction ( Fig. 8 ) was accurately known in only 23 cases; in more than half this was less than three months, and in 80 % less than one year. The four remaining patients waited between seven and 10 years to develop obstruction.
Expectant treatment was successful in three cases; 22 needed operation and of these two required resection, one of ileum, and one of ileum and right colon. In the remainder, freeing of adhesions, division of bands, and oversewing of serosa was necessary. There were no deaths in this group. Overall mortality was 53 %. This high figure was due to many factors, the most significant of which were the incidence of prematurity and underweight, sometimes delay in presenting for treatment, and the high incidence of multiple abnormalities of a severe kind.
Other factors contributing to mortality were: pneumonia in three cases; post-operative peritonitis and pleural abscesses in one: and pyleophlebitis in one.
ILEAL PERFORATION
Although intestinal obstruction was probably not the most serious component of this illness, it was as often as not the presenting one, and many of these patients were submitted to operation with a provisional diagnosis of mechanical obstruction. It affected mainly young adults (Fig. 9) , and outside this age group was a particularly lethal disease.
All patients complained of central abdominal pain, present from one to eight days, the average duration of symptoms being five days. Twelve patients had had vomiting, four noticed fever, and two complained of headache. Constipation was admitted by seven and diarrhoea by the same number. Sal. typhi infection was proved in four cases, being grown from intestinal contents in two, once from the blood and once by agglutination tests.
Examination of these patients was not consistently helpful; all were ill, half had a pyrexia of over 102°F., Bt Figure 10 . Radiographs always showed distended loops of small bowel, mostly only ileal (Fig. 10 ) and in five there was gas visible under the diaphragm (Fig. 11) . There was usually noticeable layering on these plates.
At operation, the findings were a lesser or greater degree of the same pattern of multiple ulcers of the last two or three feet of ileum; these were on the antimesenteric side and were either circular or in the long axis of the bowel, though they were not confined to the Peyer's patches. One or more of these ulcers was perforated, always the most distal, and there was on average 2 pints of pus and ileal contents in the peritoneal cavity.
In 11 cases the perforations were oversewn, and the peritoneum drained; three of these patients died. In six. the terminal ileum was resected, and of these four died. One patient died before surgery could be undertaken, and the child of 9 months died on the formation after surgery. Men in the third decade appeared to resist this illness most efficiently (Fig. 9 ), but outside this age group survival was a great deal less common.
The main problem with these patients has been that of diagnosis; clinically indistinguishable cases of appendicitis, adhesion obstruction, and septic ectopic pregnancy have been seen. A history of typhoid-like illness, proceeding suddenly to that of peritonitis has been rare indeed, but on careful questioning many patients did admit to a more vague illness, and less well-defined change of symptoms at the time of perforation, notably a change from diarrhoea to constipation. Headache is an unreliable finding in a country endemic for malaria, and is found in patients of all ages suffering a great variety of illnesses.
It has been found (Dickson and Cole, 1964 ) that this disease is almost certainly due in every case to typhoid ileitis, though the perforation takes place not at the start of the third week of illness, but at the end of the first or beginning of the second, and that the ascaris, though occasionally present in the peritoneal cavity, is equally certainly a secondary agent.
Typhoid toxaemia seemed to be the most important cause of death; in severe illness with many ulcers, surgery of any type, including resection of the whole affected ileum, was of no benefit: no patient with more than two perforations survived. All patients tolerated anaesthesia badly, so that the minimum of interference was undertaken. Undoubtedly, the main strength of treatment in this disease is chloramphenicol, in large and frequent doses.
VOLVULUS
At 4'3 % of the series, volvulus was an unexpectedly small proportion; it formed a much larger part of the series from both Uganda and Rhodesia and is a great deal more common still in Ghana, there affecting young and middle-aged men .
Ages of the patients were 7 days to 40 years and volvulus involved the stomach (1), the large bowel (3), and the small bowel (15); with six deaths confined to the small bowel cases (Fig. 12) . Of the small bowel series, three were jejunal and 12 ileal.
Nine were primary, and the lengths involved ranged from 6 in. to all but the upper 4 ft. of the small bowel: four of these patients died.
Three The average duration of symptoms was 40 hours; abdominal pain was the main complaint in every case, and was crampy and felt around the umbilicus. Vomiting was a symptom in nine, never severe, and was most marked at the onset of the illness. Constipation was present in five, and diarrhoea in two. Four patients admitted to having passed worms previously.
Temperatures were normal in two, raised but under 100°F. in five and over 100°F. in five. Tenderness of the abdomen was noted in eight, and rebound pain in three. A mass was palpable in the abdomen in six, and felt per rectum in one. At operation, a peritoneal exudate was noted in four cases.
Diagnosis was suggested by the mildness of the illness, the history, and age of the patient, which tended to be the same as that of caecocolic intussusception, the main differential. A mass when palpable was diagnostic, being usually in the ileum, but never being noted as crepitant. Abdominal tenderness and rebound pain were also suggestive. Radiographs showed distended loops of small bowel in every case in which they were taken, but only once demonstrated the bolus of worms. Ten patients underwent operation; the other two were diagnosed on the history and the presence of a mass in one, and the presence of roundworm bolus and distended small bowel loops on radiographs in the other. Both improved quickly with piperazine. At operation, two patients had no procedure, four had enterotomy X~~~~I and extraction of worms, and four massage of the worms into the caecum. All recovered quickly: of the enterostomy cases, one had wound spesis and another an incisional hernia. Piperazine was given to all patients after bowel sounds had returned to normal.
At least two distinct types of obstruction were observed in these patients.
OBTURATION Simple obturation was present in nine, and one boy had a closed loop between two large worms coiled two feet apart in the jejunum, the first at the duodenojejunal junction. SPASM In two the obstruction was distal to the collection of worms, where a region of spasm of the bowel was present.
It is inteiesting that less than half of these patients were children, though they are usually associated with the disease. The illness was mild in all cases, and no somnolence or convulsions were noted.
The site of impaction ( Fig. 13) was not confined to the terminal ileum, though the majority took place there: the highest impaction was at the duodenojejunal junction.
In the management of these patients it is felt that treatment should be conservative at first, provided the diagnosis is certain. At operation, if massage is impracticable, resection of the loop of bowel as advocated by Thomas is clearly preferable to enterotomy, as a quicker and cleaner procedure. Surgery can never cure ascariasis, but only disperse dangerous gatherings of worms: antehelmintics remain the main treatment of the disease.
STENOSIS OF BOWEL
Seven patients were placed in this rather heterogenous group, all diagnosed as having bowel strictures, though in three the exact lesion was not made clear. Three patients had ileal stenosis following surgical relief of strangulated hernia, at three days, eight days, and 11 months after operation. One had ileal stenosis found at laparotomy; this was thought to be secondary to a volvulus at this site, which had reduced itself.
Two patients with jejunal stenosis presented, one the result of a non-specific inflammatory mass in the mesentery, and the other following two gastropexies: detailed information could not be obtained.
Only one patient with lymphopathia had a rectal stricture which caused obstruction: she was 60 years old, in very poor condition, and died a few hours after admission. Three of these seven patients had resection of bowel, and three by-pass operations, with three deaths. Analysis of this group is valueless; but it is probably worth noting that stenosis of the type named after Garre was seen three times in association with strangulated inguinal hernia in a period of five years during which over 150 such hernias were treated at University College Hospital, giving an incidence of 2 % for this complication.
UNKNOWN AETIOLOGY
In six patients intestinal obstruction was diagnosed on a history of colicky abdominal pain, vomiting, and constipation, and the finding of distension; visible peristalsis was seen in three cases, and radiographs showed distended small bowel and fluid levels in one other. Two of these patients died within hours of admission, while the remaining four recovered with drip and suction. No diagnosis was made.
CANCER
Only five cases of intestinal obstruction due to cancer could be traced, and of these patients two were female. They were aged 36 and 53 years and had growths of the sigmoid and caecum respectively; the latter had caused an intussusception and this patient died after reduction thereof. Males were aged 22 with cancer of the rectum; aged 28 with carcinomatosis of origin in no defined area of the colon; and aged 41 with cancer of the sigmoid. Immediate mortality out of all five cases was two, and only the male with sigmoid growth had a resection, which was carried out in three stages.
As well as being a most uncommon cause of obstruction, at just over 1%, the smallest of any series traced, cancer of the large bowel afflicted a very young group of people, all but one under 50 and three under 40 years old: it is unfortunate to record that not one of these patients had an operable growth.
TUBERCULOSIS
Although this is a common disease of the respiratory system and spine in Nigeria, only three cases were recorded of its causing obstruction: the patients were aged 18, 21, and 26 years. The lesions were active tuberculous peritonitis, ileocaecal tuberculosis, and obstruction of the ileum by tuberculous glands. All cases had laparotomy, all were proven histologically, and all responded well to anti-tuberculosis drugs.
APPENDICITIS
A man of 50 presented a history of four days of lower abdominal pain with vomiting. His abdomen was distended and found at operation to contain an inflamed appendix and apparent obstruction of the terminal ileum; details were not given, but it is probable that this was only a localized adynamic ileus secondary to the appendicular infection.
LIPOMA
Another man of 50, suffering from upper abdominal pain and vomiting for seven days, was found to have a large lipoma of the mesentery of the upper jejunum, partially obstructing it: recovery quickly followed removal of the tumour.
MESENTERIC THROMBOSIS
This was recorded once, in a male of 60, who gave a 12-hour history typical of this condition; at operation, most of the small bowel was ischaemic, and no procedure was undertaken. He died in three hours.
RESECTION AND MORTALITY RESECTION The resection rates for the main diseases do not differ significantly from those in east Africa , though it is the impression of surgeons practising in district hospitals in Nigeria that the resection rate for strangulated hernia is around 10%. The rate for intussusception would be a great deal higher but for the large numbers of the caecocolic type; the figure for ileal perforation represents a plan of treatment rather than the absolute necessity for resection, as discussed above.
The necessity for resection has had the predictable effect on mortality (Fig. 14) , and this is strikingly so with intussusception, where it involves a tenfold increase. The figure for hernia is about four times, and for adhesions less than twice. circumstances that in all the cases where death was associated with no resection, non-viable bowel was returned to the abdomen, either because the patient was considered to be too ill to stand a major procedure, or because it was not recognized at the time of operation.
MORTALITY The age incidence of mortality (Fig. 15) showed a grave proportion in the first two years of life, and a slowly rising rate with age, in spite of the decrease in incidence of obstruction after the fifth decade; the mortality among females at 21 % was significantly higher than among males at 14%, this imbalance being due to strangulated hernia. Congenital lesions giving rise to obstruction caused mortality of much greater proportions than any of the other main groups (Fig. 16 ), while the two immediate deaths due to cancer place this disease in a position of relative insignificance. The overall average figure for the series was 16 1 %. This as a figure is of no special significance in comparison with other results either in the Tropics or temperate lands, as the pattern of the present series is so different from those in both. However, with the exclusion of both hernia and caecocolic intussusception, the figure is just over 37% which is markedly higher than others (Table III) .
Only four diseases show a mortality of less than the average figure (Fig. 17) , and of these, caecocolic intussusception and ascaris obstruction are notably benign illnesses giving a considerable restraining effect on the average results for the 436 patients.
The reasons for the grave mortality figures seem to be that congenital lesions were outstandingly lethal, for reasons already discussed; that ileal perforation has been included, and is also a severe illness; and possibly most The management of intestinal obstruction demands the greatest concentration of judgment, experience, and skill; the part played by antibiotics is probably a great deal smaller than recognized, suggested by the finding of Nemir (1952) that there was no fall in the mortality due to this disease in Pennsylvania in the five years after the introduction of these agents compared with the previous five years. stressed that the replacement of large quantities of fluids and delay in operation until balance in this and electrolytes has returned to normal has resulted in a pronounced fall in mortality, and the experience of the author in Nigeria has endorsed this entirely. For instance, the patient with herniation of 4 feet of ileum through a mesenteric defect was admitted in severe shock six hours after onset of the pain, and in the next six hours her blood pressure became unrecordable. From the operative findings it was clear that she had gangrenous bowel at this time, but blood and fluid transfusions, and hydrocortisone were given for 30 hours before operation was considered safe; and the postoperative course was at no time a cause for anxiety. The patients' history and clinical state have been the best guide to the amount and type of fluid required, and transfusions of the order of 4 litres of saline with or without potassium, in as many hours, have not given any signs of overloading in patients grossly lacking in extracellular fluid. The 20 years between the ages of 15 and 35 years seem to be those of greatest natural resistance to the effects of obstruction, but even in these two decades there is no doubt that the outcome of treatment relates constantly to the period of illness before such treatment is started and that the main factor weighing against any operative ventures is simply the amount and type of fluids lost and deficient in that period; and the time spent in putting this right is of little importance, while the full replacement of these fluids is probably far and away the most significant part of the whole plan of treatment, after which the actual operation is merely a technical exercise.
There will always be mortality with intestinal obstruction, even if patients with unavoidable coincident disease are excluded. But, with a precisely planned programme of management, of which operation is by no means the most important part, it is felt that the present rate could be further lowered, especially combined with education to earlier attendance at hospital by these potentially gravely ill patients. 
